Effect of dietary and nitrous oxide-induced vitamin B-12 deficiency on uptake of 5-methyltetrahydrofolate by isolated rat hepatocytes.
Prior exposure of rats to a mixture of nitrous oxide/oxygen (80/20) for 20 to 24 hours and feeding rats a diet deficient in vitamin B-12 and methionine for 23 weeks resulted in a 86 to 90% decrease in the activity of the vitamin B-12 dependent enzyme, 5-methyltetrahydrofolate-homocysteine methyltransferase (EC 4.2.99.10). In addition, deficient animals excreted some 15 times as much methylmalonic acid as controls indicating impaired functioning of the vitamin B-12-dependent enzyme, methylmalonyl CoA mutase (EC 5.4.99.2). Hepatocytes prepared from rats deficient in vitamin B-12 and methionine and from nitrous oxide-treated rats showed no impairment of the membrane transport of 5-methyltetrahydro-[G-3H]folic acid when compared to the respective controls. This observation was true both for the initial rate of entry and for the ability of these cells to accumulate this folate derivative. These findings support the "methyl trap" hypothesis and apparently rule out the "cellular transport" hypothesis for the folate-vitamin B-12 metabolic interrelationship.